Electrical stimulation enhanced remyelination of injured sciatic nerves by increasing neurotrophins.
Previous studies have demonstrated that electrical stimulation (ES) enhances axonal regeneration following central and peripheral nerve injury. However, the effect of ES on peripheral remyelination after nerve damage has been investigated less, and the mechanism underlying its action remains unclear. In the present study, neuron/Schwann cell (SC) co-cultures in vitro and crush-injured sciatic nerves in rats were subjected to 1 h of continuous ES (20 Hz, 100 micros, 3 V). Electron microscopy and nerve morphometry were performed to investigate the extent of regenerated nerve myelination. The expression profiles of P0, Par-3 and brain-derived neurotrophic factor (BDNF) in vitro and in vivo were examined by western blotting. We reported that 20 Hz ES increased the number of regenerated and myelinated axons at 4 and 8 weeks after injury. P0 level in the ES-treated groups, as well as myelin sheath thickness, were enhanced compared with the controls. The earlier peak Par-3 in the ES-treated groups indicated earlier initiation of SC myelination. Moreover, the similar results were achieved in the cell co-culture. Additionally, brief ES significantly elevated BDNF expression in co-cultured cells and nerve tissues. In conclusion, ES of the site of nerve injury potentiates axonal regrowth and myelin maturation during peripheral nerve regeneration. Further, the therapeutic actions of ES on myelination that is mediated via enhanced BDNF signals, which driving the promyelination effect on SCs at the onset of myelination.